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Abstract 
Phonological awareness has received considerable recognition in the past few 
decades as a strong predictor of reading. Phonological awareness is the 
understanding that oral language can be divided into smaller components and 
manipulated. A wealth of studies has supported the predictive power of phonological 
awareness on reading achievement. However, research has been conflicted as to the 
best method to improve phonological awareness. The primary purpose of this study 
was to determine whether or not two different phonological awareness techniques 
utilizing rhyme and alliteration were useful in the acquisition of phonological 
awareness in at - risk children attending a Head Start program. Neither the rhyming 
nor the alliteration condition resulted in statistically significant phonological 
awareness for the participants as measured by the Individual Growth and 
Development Indicators (IGDI) scores. 
However, there were some encouraging trends as evidenced by the 
improvement or increase in phonological awareness skills based on the pre and post 
test IGDI scores. Specifically, the mean scores of the intervention groups increased 
much more than the mean score of the control group: The group mean difference 
from pre-to-posttest was +2.00 for Rhyming and +3.34 for Alliteration, compared to 
-.16 and +.16, respectively for the control group. 
An in depth discussion comparing rhyming and alliteration instruction to 
phoneme segmentation and blending makes sense of results of the study. Possible 
limitations and ideas for future research are also presented. 
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Teaching Children in Head Start Phonological Awareness Skills 
of Alliteration and Rhyming 
A substantial body of evidence indicates that phonological awareness skills 
are critical in the acquisition of reading (Ball and Blachman, 1991; Blachman, Ball, 
Black, and Tangel, 1994; and Iversen and Tunmer, 1993). The primary purpose of 
this study was to investigate the effects of teaching the skills of alliteration and 
rhyming on phonological awareness skills of Head Start children. 
Phonological Awareness 
Phonological awareness is defined by Snow, Burns, and Griffin (1998) as the 
general ability to attend to the sounds of language - for example, that cat and hat 
begin with different sounds. A measurement model suggests that a remarkable 50% 
of individual differences in reading outcomes at the end of second grade for children 
who attended Head Start can be accounted for by measures of phonological 
awareness obtained during participation in Head Start (Whitehurst, 1999). Other 
controlled studies have reached similar conclusions. Lundberg, Frost, and Peterson 
(1988) and Schneider, Kuspert, Roth, and Vise (1997) found that young children 
demonstrated improved reading skills in second grade after receiving phonemic 
awareness instruction in kindergarten. A phoneme is the smallest phonetic unit in a 
language that is capable of conveying a distinction in meaning, as the m in mat and 
the b in bat in English. Phonemic awareness is the skill of recognizing phonemes and 
is an advanced stage of phonological awareness. Phonological awareness is vital to 
the reading success of children and is best taught early. 
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The rationale to begin teaching children the skills or the basics of reading as 
young as possible is that the act of reading requires so many different skills to be 
mastered (Adams, 1990). Byrne and Fielding-Barnsley (1991) compare reading to a 
pyramid. One must first master the easier skills to be able to learn the more complex 
upper-level skills. Essentially, it is a cumulative process. To become an expert or a 
more proficient reader, one must have absolute control over the basic level reading 
skills. These authors also found that children who have not learned these basic skills 
read much less later in life. Therefore, if schools want children to read, they must 
teach them while they are young. As Wagner (1988) recognized, educators can teach 
these skills with the aim to prevent children from failing as readers. 
Many researchers have attempted to explain the relationship between 
phonological awareness and learning to read. For instance, a longitudinal study by 
Bryant, MacLean, Bradley, and Crossland (1990) monitored the phonological 
awareness and progress in reading and spelling of 65 children from the age of 4 years 
7 months to 6 years 7 months. Bryant et al. had three views of the relation between 
various forms of phonological awareness (detection of rhyme, alliteration, and 
phonemes) and children's reading. These were that (1) the experience of learning to 
read leads to phoneme awareness and that neither of these is connected to awareness 
of rhyme, (2) sensitivity to rhyme leads to awareness ofphonemes, which in tum 
affects reading, and (3) rhyme makes a direct contribution to reading that is 
independent of the connection between reading and phoneme awareness. The results 
of this longitudinal study produced strong support for a combination of the second 
and third models and none at all for the first model. The researchers concluded that 
skills. 
In English, spoken language can be broken down in many different ways, 
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children are not automatically phonologically aware and they must be taught the 
including sentences into words and words into syllables (e.g., in the word simple, sim 
1990). Manipulating sounds includes deleting, adding, or substituting syllables or 
the syllable and it consists of vowels and consonant sounds that come after it. The 
phonemes (e.g., in the word hamper, h-a-m-p-er). The rime is the mandatory part of 
and pie -sim-ple), onset and rime (e.g., in the word broom, br - oom), and individual 
onset, if it is there, consists of any consonant sounds that precede the vowel (Adams, 
understanding at all of these levels. 
sounds (e.g., say "can"; saying it without the sound "~'; is "an" and with the sound of 
"m" instead of "k" is "man"). Being phonologically aware means having a general 
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Figure 1, the Progression of Phonological Awareness, demonstrates 
operational skills that represent children's quest to develop phonological awareness 
and lie on a continuum of complexity. This graphical representation shows the skills 
children need to master on the road to reading. At the less complex level of the, 
continuum are activities such as beginning rhyming and rhyming songs as well as 
segmentation that demonstrate an awareness that speech can be broken down into 
individual words and individual sounds within words. The middle level shows 
activities related to segmenting words into syllables and blending syllables into 
words. The next level includes activities such as segmenting words into onsets and 
rimes and blending onsets and rimes into words. Finally, the most sophisticated level 
of phonological awareness is phonemic awareness. Because participants in this study 
were preschool children, the early, less complex skills of phonological awareness 
were targeted specifically alliteration and rhyming. 
Phonemic awareness is the understanding that words are made up of 
individual sounds or phonemes and the ability to manipulate these phonemes either 
by segmenting, blending, or changing individual phonemes within words to create 
new words. The term phonological awareness refers to a general appreciation of the 
sounds of speech as distinct from their meaning. When that insight includes an 
understanding that words can be divided into a sequence of phonemes, this finer­
grained sensitivity is termed phonemic awareness (Snow, Burns, and Griffin, 1998). 
Lessons need to begin with the earlier levels of phonemic awareness, proceed to the 
phoneme level, and include matching phonemes to letters. The earlier levels of 
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phonemic awareness, such as rhyme and syllable awareness usually develop before 
the phoneme level (preschool age); yet rhyme and syllable skills are less directly 
related to learning to read than awareness of phonemes (Hoien, Lundberg, Stanovich, 
and Bjaalid, 1995). There is, however, a distinct difference between phonological 
awareness and phonics. Phonological awareness involves the auditory and oral 
manipulation of sounds, while phonics is the association of letters and sounds to 
sound out written symbols (Snider, 1995). Phonics is a system ofteaching reading 
that builds on the alphabetic principle, a system which is a central component to the 
teaching of correspondence between letters or groups of letters and their 
pronunciations (Adams, 1990). Phonological awareness and phonics are intimately 
intertwined, but they are not the same. 
Theories for the Development ofPhonological Awareness 
There are several theories that attempt to explain the development of 
phonological awareness. Many researchers believe the process begins around 
preschool age (Carroll, Snowling, Hulme, and Stevenson, 2003). Goswami and 
Bryant (1990) argued that during the preschool and early school years, children 
progress through three levels of phonological awareness: from awareness of syllables 
to awareness of onsets and rimes and finally to phonemic awareness. According to 
this theory, children become aware of each of these different word segments in tum, 
and use this conscious awareness of sound segments to complete phonological 
awareness tasks. This is a relatively invariant developmental sequence. A different 
conceptualization was proposed by Gombert (1992), who suggested that phonological 
awareness could be separated into two types: epilinguistic awareness and 
,
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metalinguistic awareness. Epilinguistic awareness consists of a global sensitivity to 
similarities between speech sounds, and metalinguistic awareness consists of a 
conscious awareness of phonological segments within words, normally phonemes. 
Methods for Teaching Phonological Awareness 
Children generally begin to show initial phonological awareness when they 
demonstrate an appreciation of rhyme and alliteration. For many children, this begins 
very early in the course of their language development and is likely facilitated by 
being read books that are based on rhyme or alliteration. Unfortunately, children from 
families in low socioeconomic status often do not have adequate experience with 
books (Snow et aI., 1988 and Torgesen, 2004). Children from low socioeconomic 
families likely enter school with limited literacy skills, which perpetually puts them 
behind children from literacy rich homes (Stanovich, 1986). Recognizing such 
disparity, the Federal Government in 1965 introduced the Head Start Program to 
promote school readiness of low income children. Ninety percent (90%) of children 
in a Head Start Program must come from low income families as mandated by the 
federal government (Office of Head Start, 2007). Head Start Programs across the U.S. 
may be an ideal venue for teaching at-risk children for learning phonemic awareness 
skills, at a critical point in the development of their language skills. Such early 
intervention, preventing reading problems, is less costly than intervention (Carts et 
aI., 2001). 
Although it is indisputable that children must learn early literacy skills in 
order to become successful readers, what skills to teach them, at what age, and how 
are still open to scrutiny. Over the past 2 decades, researchers have focused 
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primarily on the contribution of phonological awareness to reading acquisition. For 
example, a meta-analysis conducted by Wagner (1988) detailed the causal 
relationship between the development of early phonological awareness skills and the 
ability to read later in life. Also, it was determined that it is feasible to teach children 
phonological skills with the intent to prevent later reading failure. It appears 
phonemic awareness forms a bridge that enables children to translate the squiggles on 
a page into the spoken language that they already know. However, the relationship 
between phonological awareness and reading is not unidirectional (Snider, 2001), but 
reciprocal in nature. 
Early reading is dependent on having some understanding of the internal 
structure of words, and explicit instruction in phonological awareness skills is very 
effective in promoting early reading. Instruction in early reading - specifically, 
explicit instruction in letter-sound correspondence - appears to strengthen 
phonological awareness, and in particular the more sophisticated phonemic awareness 
(Snow, Burns, and Griffin, 1998). In short, success in early reading depends on 
achieving a certain level of phonological awareness. Moreover, instruction in 
phonological awareness is beneficial for most children and seems to be critical for 
others. Consequently, the degree of explicitness and the systematic nature of 
instruction may need to be individualized and varied according to the leamer's skills 
(Smith, Simmons, and Kameenui, 1998), especially for students at-risk for reading 
difficulties. 
There is ample evidence that phonological awareness training is beneficial for 
beginning readers starting as early as age 4 (Byrne and Fielding-Barnsley, 1991). In a 
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review of phonological research, Smith et al. (1998) concluded that phonological 
awareness can be developed before reading and that it facilitates the subsequent 
acquisition of reading skills. Documented effective approaches to teaching 
phonological awareness generally include activities that are age appropriate and 
highly engaging. Instruction for 4-year-olds involves rhyming activities and 
segmenting initial sounds, whereas kindergarten and first-grade instruction includes 
blending and segmenting of words into onset and rime, ultimately advancing to 
blending, segmenting, and deleting phonemes (Chard and Dickson, 1999). 
Phonological awareness is important because it underpins how symbols in 
printed words map onto spoken words. Students who do not have this understanding 
profit little from reading instruction on phonics skills. Research demonstrates that 
directly teaching phonological awareness to young children causes them to respond 
more rapidly to beginning reading instruction and results in improved reading 
development (Byrne and Fielding-Bamsley, 1993). It is clear that, for many students, 
phonological awareness must be explicitly taught. By explicit, it is meant that 
students are not required to infer new knowledge, instead, new knowledge is shared 
directly through clear instructional targets and directive feedback such as early 
literacy instruction. However, some researchers question teaching phonemic 
awareness in preschool rather than kindergarten (e.g., Yeh, 2003). 
There are primarily two different methods used to teach children phonological 
awareness. The first one involves phoneme segmentation and blending. 
Segmentation involves breaking a word down into its smaller parts and blending is 
putting syllables together. The second approach involves rhyming and alliteration. 
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Rhyming and alliteration are considered less complex on the phonological awareness 
continuum and more appropriate for younger children. Simply put, rhyming is words 
that have similarity of sound: usually the end vowel and consonant (Martin and 
Byrne,2002). Alliteration is the repetition of initial consonant sounds in words, as in 
"rough and ready" (Cardoso-Martins and Pennington, 2004). It is beyond the scope 
of this study to present an exhaustive discussion of how to teach phonological 
awareness. The focus of the current study is on rhyming and alliteration only. 
According to Wood, Clare, and ColI (1998), pre-literate rhyme detection 
ability is the best predictor of initial reading development. Also, a study conducted 
by Hayes (2001) found that compared with children who heard a nonrhyming 
narrative, the children who listened to a rhyming story were significantly more 
accurate in judging similar versus dissimilar sounding words. The same children also 
used significantly more phonetic similarity in their attempts to complete a 
phonological deletion task. Hayes attributes this to the notion that exposure to rhyme 
increases children's sensitivity to word sounds. This is similar to Maslanka and 
Joseph's (2002) assertion that rhyming helps children categorize printed words that 
share common sounds and spelling patterns. This process, according to the authors, 
encourages children to examine printed words closely and discriminate among 
spelling patterns. 
As for alliteration, the authors suggested that it helps with the difficulty of 
grasping the sequential order of sounds in spoken words and letter sequences in 
written words. Alliteration has been described by scholars in the field of reading as a 
viable approach to helping children develop phonological awareness (Griffith and 
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Olson, 1992). Another interest in alliteration and rhyming is that these skills are 
largely considered some of the least difficult measures of phonemic awareness, thus 
making it particularly appropriate for pre-school aged children (Torgesen, 1998). 
Because rhyming and alliteration appear early in the phonological-awareness 
continuum (Adams, 1990) and because these skills are related to later reading success 
(Peterson and Haines, 1992), it is a logical starting point for promoting early literacy 
for young children who are at risk for reading problems such as children enrolled in 
Head Start Programs across the U.S. 
One of the consequence of beginning school or continuing in school with skill 
deficits is that it makes "catching up" to peers more difficult, especially as schooling 
progresses. This is particularly true when children are exposed to inadequate or 
inappropriate curricula and when they do not receive effective instruction (Good, 
Simmons, and Smith, 1998). This is further disheartening due to the fact that many 
existing interventions do not appear to bring moderately to severely reading impaired 
older students to average reading fluency rates (Torgesen, 2004). 
Farrell (2006) provided a comprehensive overview of the importance of 
teaching children early reading skills as early as possible. His work was done solely 
with low-income children and found promising results, but the numbers were not 
statistically significant. Farrell's study compared two phonological awareness 
techniques. He used a Sound Box intervention (also known as Elkonin boxes) and a 
picture sort. These were both modeled after Maslanka and Joseph's (2002) study, 
which is discussed later. In the Sound Box condition, participants repeat phonemes 
while simultaneously moving manipulatives into drawn out boxes. This is used for 
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children experiencing difficulty grasping the sequential order of sounds in spoken 
words and letter sequences in written words. In the Picture Sort condition, 
participants separated a stack ofpicture cards into two lines based on the category 
picture that began with different initial sounds. These were designed to help children 
categorize printed words that share common sound and spelling patterns. This 
process encourages children to examine printed words closely and discriminate 
among spelling patterns (Barnes, 1989). 
Maslanka and Joseph's (2002) study was conducted in a private preschool 
center. They used measures taken from standardized tests of phonological awareness 
as pretests and posttests (The Phonological Awareness Test and Test of Phonological 
Awareness). The two experimental conditions consisted of Picture Sorts and Sound 
Box instruction. Instructions for each condition were similar to Farrell's study 
described above. Each condition, according to Maslanka and Joseph, lasted 
approximately 15 minutes per day over 26 consecutive days. While the authors 
reported positive outcomes, it appears that the children did not learn how to segment. 
The researchers acknowledged that participant's alliteration ability was already high, 
but it did improve even more following instruction. One explanation for this may be 
that because children from affluent families attend private schools, and these families 
provide their children reading experiences that resulted in a higher pretest score. 
Farrell's (2006) study was based on Maslanka and Joseph's (2002) work. He, 
however, used the Individual Growth and Development Indicators (IGDIs) as pre and 
posttest measures, similar to the current study, which was an improvement over 
Maslanka and Joseph's study. In their study, part of a standardized test that might not 
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have been sensitive to small or developmental gains was used. The Individual 
Growth and Development Indicators (lGDIs) were designed for use in early 
childhood to assess early literacy skills such as rhyming and alliteration. A study by 
Phaneuf and Silberglitt (2003) examined the effectiveness of this measure. They 
found it to be easy to use, efficient in administration, scoring, and data interpretation; 
and it provided valuable information for making decisions about early childhood 
education and special education. Also, data indicated that IGDIs may be sensitive to 
the effects of intervention. Regardless, Farrell did not find statistically significant 
results using Sound Box and Picture Sort instruction. 
Farrell's study, however, was not without limitations; he did not use any 
behavioral incentives. Farrell's study employed 18 letters, which appear to be too 
many for young children and for the length of the study. Also, Farrell recommended 
spending more time on intervention. In his study, he had to discontinue early due to 
ethical considerations (e.g. distress in the form of crying during intervention) and 
could not implement the interventions for the planned duration. Moreover, it was 
determined that the Sound Box intervention was too advanced for pre-school 
children. Research has shown that segmentation is too advanced for preschool 
children and may be more appropriate for kindergarten children (National Reading 
Panel,2000). 
In the current study, the most notable improvement from Farrell's (2006) 
study was the amount of instructional time. In Farrell's study, the total instructional 
time was three hours, while in the current study the total instructional time was seven 
hours. The current study falls in line with the National Reading Panel (2000), which 
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found that interventions for teaching phonemic awareness skills were most effective 
when lasting 5 to 18 hours (d= 1.14 - 1.37). Additionally, the letters used in the 
intervention were an improvement to Farrell's study. The letters for this study were 
chosen based on their frequency of use in the English language, induding print 
(Lewand, 2000). Farrell used 18 different letters. This study used only 6 ofthe most 
common letters in the English language. In addition, in this study, participants were 
explicitly taught skills that could be directly measured by the IGDIs. The reinforcer 
(stickers) also continually served as an effective motivator for the children; they often 
remained on task in anticipation of receiving the sticker. 
Educators have long been concerned with improving the reading achievement 
of American school children and have advocated for the development and support of 
programs to promote better outcomes (National Research Council, 1998). This is so 
important that it has been mandated by law. According to the No Child Left Behind 
Act of 2001 (2002), all children by third grade should be reading at their specified 
grade level. Also, the first objective of the Goals 2000: Educate America Act is "All 
children in America will come to school ready to learn" (U.S. Congress, 1994). 
There are significant consequences placed on schools if they do not abide by these 
standards. While some of these laws are controversial, they stress the critical 
importance of ensuring that a significant number of our young students are reading at 
grade level. 
The government has poured a large amount of money into literacy programs 
the last few years, because the consequences of illiteracy are far reaching. Illiteracy 
does not hurt only the individual; it has a negative impact on society as well. One of 
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the most serious implications of illiteracy for the individual is the inability to obtain 
employment and receive competitive wages. As workers, illiterate adults are at a 
serious disadvantage in today's workplace. It is estimated that 75% of adults who are 
unemployed have limited literacy skills (Family Literacy, 2006). Adults with low 
literacy skills are frequently unemployed, work fewer weeks annually, and earn lower 
wages than individuals with high literacy skills (Kirsch et aI., 2001). This in turn 
costs society tax revenue and direct expenses to support unemployed and 
underemployed individuals. 
Statement ofthe Problem 
As the foregoing discussion articulated, there is now a substantial body of 
evidence indicating that phonological awareness is a critical set of skills in the 
acquisition of reading (Ball and Blachman, 1991; Blachman, Ball, Black, and Tangel, 
1994; Iversen and Tunmer, 1993). Current research supports the teaching of 
beginning phonological skills early, suggesting that directly and explicitly teaching 
phonological awareness to young children enables them to respond more rapidly to 
beginning reading instruction and results in improved reading development (Byrne 
and Fielding-Barnsley, 1993). 
Thus, the purpose of the study was to investigate the utility of two 
interventions for the phonological awareness skills of alliteration and rhyming. The 
interventions were a modification of picture sort from Farrell's (2006) study. A 
picture sort is designed to teach initial consonant sounds followed by individual 
phonemes (Alliteration). This study also added an intervention using picture sort for 
teaching rhyming. 
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It was hypothesized that both versions of picture sort would be effective 
interventions as measured by the IGDIs for teaching basic phonological awareness 
skills to children in a Head Start program. In a meta-analysis, Wagner (1988) 
detailed the causal relationship between the development of early phonological 
awareness skills and the ability to read. Thus, explicitly teaching preschool children 
phonological skills is expected to improve their pre-reading skills. Furthermore, the 
study aimed to answer the following two questions: Compared to a control group, 
would children receiving direct instruction display significant gains in phonological 
awareness skills? And, is there a difference in efficacy between Alliteration Picture 
Sort and Rhyming Picture Sort, i.e., is one more effective than the other? 
Method 
Participants 
Participants were enrolled in a Head Start program located in a suburban 
Midwestern city. Parental pennission was required to participate. All 18 students 
enrolled in the Head Start program participated in the study. One student dropped out 
of the program one day after the pretest, leaving room for another student to fill the 
opening the next day. Participants' age range was between 3 years 4 months and 5 
years 11 months. 
Instruments 
The Preschool Individual Growth and Developmental Indicators (IGDIs): 
The Preschool IGDIs are intended for children between the chronological ages of 30 
months to 6 years of age, with levels of developmental perfonnance ranging from 
individual children with moderate to severe disabilities to children perfonning at or 
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above the "normal" level (McConnell, McEvoy, Carta, Greenwood, Kaminski, Good, 
Shinn, Ysseldyke, and Goldberg, 1998). They are quick, efficient, and repeatable 
measures of correlates or components of developmental performance. Only the early 
literacy IGDls are available at this point. Preschool IGDls sample the child's 
performance in each major developmental domain with a special emphasis on 
assessment related to long-term developmental outcomes that are common across the 
early childhood years, are functional, and are related to later competence in home, 
school, and community settings (McConnell, Priest, Davis, and McEvoy, 2000). 
Specifically, Preschool IGDls that assess early literacy skills were utilized. All 
materials for administering the rhyming and alliteration tasks were obtained from 
www.getgotgo.net. 
A study done by Missall and McConnell (2004) reported sufficient reliability 
and validity for the Rhyming and Alliteration probes. On a sample of 42 
preschoolers, test-retest reliability over three weeks was quite reliable (r = .83 to .89, 
p < .01). To assess the validity of the rhyming probes, they used a longitudinal study 
with 90 children. The Rhyming IGDIs were positively correlated with the Peabody 
Picture Vocabulary Test - Third Edition (PPVT - 3) (r = .56 to .62,p < .05), 
Concepts About Print (CAP; Clay, 1985; r = .54 to .64,p < .01) and Test of 
Phonological Awareness (TaPA; Torgesen and Bryant, 1994; r = .44 to .62). As for 
the Alliteration probes, they also showed good reliability and validity. On a sample 
of 42 preschoolers, test-retest reliability over a three week period was stable (r = .46 
to .80,p < .01). Alliteration was correlated with the PPVT - 3 (r =.40 to .57,p < 
.01), TaPA (r = .75 to .79,p < .01), and CAP (r = .34 to .55,p < .05). Rhyming was 
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also found to be sensitive to a preschooler's growth in phonological skills, with 
significant correlations between children's scores and chronological age (r = .46,p < 
.01). 
Alliteration IGDI: Alliteration tasks require the child to compare the initial 
sound of words. McConnell et al. (2000) identified a set of words that were 
commonly known to preschool children. These words were made into stimulus cards 
to present a color drawing of the stimulus word followed by three other randomly 
drawn pictures. One of the three pictures underneath the stimulus was the correct 
answer, whereas the other two pictures were wrong. 
While testing, the examiner informs the child that he or she will be asked to 
"look at some pictures and find the ones that start with the same sound." A number 
of sample items are provided until it was clear that the examinee understands the task. 
On each stimulus card, the stimulus pictures and the three responses are labeled, then 
the child is asked to "point to the one that starts with the same sound as [the stimulus 
word, e.g., dog]." The number of correct responses in two minutes is used to assess 
the examinees alliteration skill. A typically developing child averages an alliteration 
score of 5.225 while a Head Start child averages an alliteration score of 4.278 
(McConnell, 2000). 
Rhyming IGDI: Again, McConnell et al. (2000) identified commonly known 
words to preschoolers, and then identified rhyming words for each of these words. 
They then selected rhyming pairs that were most likely known by preschoolers. 
Stimulus cards were created using color drawings of the stimulus word, with three 
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randomly ordered color pictures underneath the stimulus, one of which was the 
correct response, and two that were incorrect. 
While testing, children are taught what "rhyme" meant. For example, "Listen 
to these words: bat, mat, hat, cat. They all rhyme. Cat and Sam don't rhyme. Listen: 
boy and toy rhyme. Do boy and car rhyme?" Each examinee is then told to "look at 
some pictures and find the ones that sound alike. They rhyme." A number of 
practice and demonstration items are presented until the child clearly understands the 
task. Data are then collected for two minutes. For each item, the stimulus and three 
responses are labeled, then the children are asked to "point to the one that sounds the 
same as [the stimulus picture, e.g., mat]." The number of correct responses in two 
minutes is used to assess the examinees rhyming skill. A typically developing child 
averages a rhyming score of7.61 while a Head Start child averages a rhyming score 
of 6.523 (McConnell, 2000). 
For both the Rhyming and Alliteration probes, the standardized protocol 
requires using the same sample stimulus cards for practice. The sample practice 
items are not scored. Thus, the actual administration cards during the two minutes are 
shuffled and randomized for every participant. Therefore, all participants received 
the same sample and teaching items, but randomized test items for pre and post data 
collection. 
Procedure 
Permission to conduct this study was received from the Head Start program 
administrator. Participation was limited only to those children who returned a signed 
parental consent form. Participation was strictly voluntary and confidential. For data 
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management purposes, each participant was assigned a number. The data were kept 
in a locked file. After data entry was complete, the list was destroyed. 
The IGDls were administered prior to the start of any intervention which was 
the pre-test, and after instructional conditions ceased, which was the post-test. The 
alliteration and rhyming IGDls were counterbalanced to control for presentation 
effects of the Preschool IGDls. Participants were randomly assigned to Alliteration 
Picture Sort and Rhyming Picture Sort conditions or the control group condition. The 
instructional schedule during the intervention phase for the three conditions was 
counterbalanced. 
Setting: All assessment and intervention procedures took place at the 
designated Head Start location. Each assessment and intervention session used a 
child sized table in a relatively quiet area conducive to obtaining reliable and valid 
test results. The experimental groups and control groups met between 10:00 a.m. and 
12:00 noon. The experimenter was present at the Head Start facility three times a 
week, typically on Monday, Wednesday and Friday. To establish rapport, the 
experimenter spent four days, totaling 10 hours with the children prior to pretest. The 
pre-test took one week to complete and the experimental phase lasted seven weeks, 
totaling 21 sessions. Each session lasted about 15 to 20 minutes. This totaled 
approximately 7 hours of direct instruction time. 
Experimental Conditions 
There were two experimental conditions: Alliteration Picture Sort and 
Rhyming Picture Sort. Participants were randomly assigned to each condition. 
Group size was based on findings by the National Reading Panel (2000), which 
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indicated that phonemic awareness training had the greatest effect size when taught in 
small groups of two to seven students. Each group had six students resulting in 18 
total participants. 
Alliteration Picture Sort Condition: For the Alliteration Picture Sort 
condition, picture cards were taken from Bear, Invernizzi, Templeton, and Johnston, 
(2000). These pictures were black and white illustrations, which were copied onto 
card stock. The illustrations depicted such common words, such as jish,jire, and 
cow. 
All participants were seated around an oval-shaped table with the 
experimenter at the head. The experimenter selected the category and picture cards 
prior to the start of each session. They were selected on a rotation in order to get 
adequate instruction in each core letter. The rotation was consistent. Pictures were 
sorted on the table and each student was given approximately 14 picture cards for 
sorting. Sessions consisted of sorting pictures by beginning sounds. 
Following, Bear et al. (2000) suggestions that young children are better suited 
with only two sounds to sort as opposed to three, the two category picture cards were 
then placed in front of each participant at the table with enough distance to allow for 
sorting the cards presented. The researcher modeled the sorting procedure, using one 
of the participants set of cards, and picture cards were flipped over one at a time so 
that they face the participants. The corresponding words were then verbalized by the 
researcher along with the beginning sounds. The cards were then placed below the 
proper category pictures based on the initial sounds. This modeling procedure was 
continued for about half of the researcher's shuffled deck. 
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Each student then received a stack of his or her own picture cards facing 
down. The experimenter instructed the participants to turn the cards over one at a 
time and sort each card into its respective initial sound category. The experimenter 
provided corrective feedback when cards were misplaced by the participants. The 
feedback was as follows: "What is that word (in reference to the misplaced word)? 
Which one ofthese words starts with the same sound as that word? (Bear et aI., 2000; 
and Maslanka and Joseph, 2002). 
Based on Lewand's (2000) Cryptographical Mathematics, the six most 
common letters in the English language (D, H, N, R, S, and T) were identified and 
used. In this study, these six letters were strictly used and rotated throughout the 
experiment. 
Rhyming Picture Sort Condition: The procedure for the Rhyming Picture Sort 
condition was very similar to the Alliteration Picture Sort condition. Participants 
were in the same seating arrangement with the same number of cards for sorting. 
This session, however, consisted of sorting words by rhyming. 
The two category picture cards were placed in front of each participant at the 
table with enough distance to allow for sorting of the cards. The researcher modeled 
the sorting procedure and picture cards were flipped over one at a time so that they 
faced the participants. The corresponding word was then verbalized (read) by the 
researcher; and the card was placed below the proper picture category it rhymed with. 
This modeling procedure was continued for about half of the researcher's shuffled 
deck. 
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Each student then received a stack of his or her own picture cards facing 
down. The researcher instructed the participants to tum the cards over one at a time 
and sort each card into its respective category based whether it rhymes or not. The 
researcher did provide corrective feedback if cards were misplaced by the 
participants. The feedback was as follows: "What is that word (in reference to the 
misplaced word)? Which one ofthese words (referring to the category picture) 
rhymes with that word?" (Bear et aI., 2000; and Maslanka and Joseph, 2002). 
Control Condition: Students assigned to the control group did not receive any 
direct phonological awareness instruction. Instead, these participants were taught 
simple math skills corresponding with the experimental group procedures (such as 
working with cards). This was to ensure that all participants spent an equal amount of 
time with the experimenter. 
Embedded within all three conditions was a reward system contingent on 
behavior. If the participants were on task and cooperative, they received a reward at 
the end of each session. The reward was determined based on a reinforcement menu. 
Stickers were deemed the most appropriate reinforcement because Head Start 
discourages the use of candy. This reward was expected to encourage on task 
behavior and also to prevent unruly behavior as seen in Farrell's (2006) study. 
Results 
A series oftwo-way ANOVAs for mixed factorial design were conducted to 
compare pretest and posttest IGDIs scores (Alliteration and Rhyming scores) for the 
three conditions, Alliteration Picture Sort, Rhyming Picture Sort, and Control 
conditions. There were two independent variables, time of testing and type of 
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intervention (Alliteration Picture Sort, Rhyming Picture Sort, and Control) and one 
dependent variable (the IGDI score on Alliteration or Rhyming). 
A two-way analysis of variance for mixed factorial design was conducted on 
IGDI alliteration scores. At an alpha level of .01, results showed that there was no 
significant interaction between the type of intervention (alliteration) and time of 
testing of alliteration skills, F(1, 10) = 2.68, p = .13. Likewise, there was no 
significant main effect of type of intervention, F(l, 10) = 3.28, p = .10, and time of 
testing F(1, 10) = .23, p = .64. 
A two-way analysis of variance for mixed factorial design was conducted on 
IGDI rhyming scores. At an alpha level of .01, there was no significant interaction 
between the type of intervention (rhyming) and time of testing of rhyming skills, 
F(1,10) = .70, p = .42. Likewise, there was no significant main effect of type of 
intervention, F(1,10) = .50,p = .49, and time of testing, F(l, 10) = .46,p = .51. 
Despite the lack of statistical significance, there were phonological gains 
within the intervention groups. In both the Alliteration Picture Sort group and the 
Rhyming Picture Sort group, the means were higher after the interventions (see Table 
1). For Alliteration, the pretest mean score on the IGDIs was 1.33 (SD = 1.63) and 
the posttest mean score was 4.67 (SD = 4.55). This resulted in a mean change of3.33 
for the alliteration picture card condition. The rhyming group displayed the same 
trend. The pretest mean score was 5.17 (SD = 4.62), with the posttest score being 2 
picture cards higher (M = 7.17, SD = 4.62). 
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Discussion 
The purpose of the study was to evaluate the efficacy of two different 
phonological awareness interventions, picture sorts for Alliteration and Rhyming, for 
teaching phonemic awareness to children in one Head Start Program. A secondary 
purpose was to assess which intervention, Alliteration Picture Sort or Rhyming 
Picture Sort, was the more effective for teaching phonological awareness. Scores on 
the Individual Orowth and Development Indicators were used to measure the 
outcome. It was hypothesized that both interventions would be effective. Also, the 
study aimed to answer the following two questions: First, compared to a control 
group, would children receiving direct instruction show significant gains in 
phonological awareness skills? Secondly, would there be a difference in efficacy 
between Alliteration Picture Sort and Rhyming Picture Sort, i.e., is one more effective 
than the other? 
There was no significant difference in the IODI scores of children between the 
experimental groups (Alliteration Picture Sort and Rhyming Picture Sort) and control 
group for alliteration and rhyming. However, there were some encouraging trends as 
evidenced by improved or increased scores in phonological awareness skills based on 
the pre and post test IODI scores. Specifically, the mean IODI scores of the 
intervention groups increased much more than the mean IODI scores of the control 
group (see Table 1). In fact, prior to intervention, students were well below expected 
alliteration ability (3 cards). It appeared that the study raised participants' alliteration 
skills almost to what is expected for their age. A typically developing child averages 
an alliteration score of 5.225 while a Head Start child averages an alliteration score of 
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4.278 (McConnell, 2000). Children in this study averaged an alliteration score of 
4.67, which was more than what is expected for children in a Head Start Program. 
The same trend was seen in rhyming. Children were below expected rhyming 
ability, and after intervention, were over the expected ability. A typically developing 
child averages a rhyming score of 7.61 while a Head Start child averages a rhyming 
score of 6.523 (McConnell, 2000). Participants in this study scored an average of 
7.17 which was close to the "typical" child and above what is expected from children 
in a Head Start Program. This provides some qualitative evidence in favor of the 
interventions. Also, because children in the control group showed minimal gain or 
loss in some cases, it appears the alliteration and rhyming interventions increased the 
phonological awareness of children in the experimental groups. However, this trend 
only shows the potential of the two phonological awareness interventions, Alliteration 
Picture Sort and Rhyming Picture Sort, for teaching early reading skills to preschool 
children. 
The current results were similar to Farrell's (2006) study despite substantial 
corrective measures to address issues related to length of instructional time, 
behavioral issues, lack of reinforcement, absenteeism, and teaching exact skills being 
measured as discussed in the introduction section of this paper. Then, what explains 
the current results? It was assumed that correcting for the limitations of Ferrell's 
study would produce significant results. The answer may partially lie with the age of 
participants, sample size, language proficiency, and outcome measures. 
In terms of age, preschoolers are, perhaps, too young to be explicitly taught 
rhyming and alliteration tasks. Yeh (2003) strongly contends that teaching rhyming 
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and alliteration tasks are futile in the acquisition of early reading skills. Whether it is 
a matter of children being too young to learn the task, or whether or not these tasks 
have any impact on the acquisition of reading is still open for debate. In other words, 
it is unclear whether the particular tasks utilized in this study are developmentally 
appropriate for such young children, or if those rhyming and alliteration tasks are 
truly effective techniques for teaching early reading skills. Regardless, Yeh asserts 
that educators should solely use phoneme segmentation and blending training as 
opposed to rhyming and alliteration. Segmentation and Blending tasks are more 
difficult in nature. These skills, according to her, are the key aspects ofphonemic 
awareness that are related to the prevention of reading difficulties. Yeh suggested 
that segmenting and blending are appropriate for 4 and 5 year olds and can be used in 
place of rhyming and alliteration. 
Further research by Runge and Watkins (2006) indicates that a mix of both 
blending and segmenting and rhyming tasks should be used for teaching early reading 
skills. These authors argue that if phonological awareness is best achieved through 
this multidimensional approach, then each factor would have a differential predictive 
relationship with future reading success. In other words, a successful approach would 
incorporate segmenting, blending, rhyming, and alliteration for teaching early 
reading. Unfortunately, current research has not reached consensus regarding the 
dimensionality of phonological awareness. Research by Qi and O'Conner (2000) has 
further convoluted the matter by suggesting that both methods are separately effective 
for teaching phonological awareness. Still, Runge and Watkins (2006) concluded, 
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based on their research, that a two factor structure was supported. This includes both 
segmenting and blending and rhyming and alliteration. 
Based on the foregoing, it is possible that rhyming and alliteration may not 
have been effective techniques for teaching children pre - reading skills in this 
particular Head Start program. As a result, it is possible children in this study did not 
significantly improve their alliteration and rhyming skills. Furthermore, participants' 
age range in this study was between 3 years 4 months and 5 years 11 months. Only 
one participant was under four years old, and about 70 % of the participants were four 
years old. The fact that almost 75% of children were less than 5 years old may have 
contributed to the current results. As noted previously, Runge and Watkins (2006) 
suggested that a mix of segmenting and blending and rhyming and alliteration are 
appropriate techniques for teaching 4 and 5 year old children phonological awareness; 
while Yeh (2003) suggested only segmenting and blending. However, the current 
study used only alliteration and rhyming techniques. 
Regarding sample size, ideally, it is suggested to have at least ten participants 
for each condition, requiring at least 30 participants for this study (Maxwell, Kelley, 
Rausch,2008). However, due to the intensity of the intervention and amount oftime 
it required, a Head Start site with only 18 participants was chosen. With such a small 
sample size, it would be difficult to attribute any increase in phonological awareness 
to the interventions. (Fritz and MacKinnon, 2007). For similar studies in the future, a 
larger site or two sites with two or more primary researchers is suggested. 
In terms of language proficiency, in Head Start, it is more likely to find 
minority students whose parents' primary language is not English (Lee, Loeb, 1995). 
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There were two children in particular whose family spoke primarily Spanish in the 
home and thus their English proficiency was limited. There were three other African 
American families with regional English dialect. Thus, up to almost 28% of 
participants' English skills were different from the "standard English" used by the 
majority in the U.S. They were able to speak and understand spoken English, but as 
far as school tasks are concerned, their level of understanding is unknown. 
Consequently, the researcher might have perceived these children as learning the task 
when in reality they may have been having difficulty comprehending the task and the 
words. It is then possible that participants' limited English within the context of the 
task that was presented to them might have affected the overall scores. 
Conversely, research by Lindsey, Manis, and Bailey (2003) suggests that 
phonological awareness is a general and not a language specific cognitive process 
involved in early reading. It is then possible for English Language learners to learn 
the skills presented in this study. However, language issues combined with unfamiliar 
words and pictures in the task may have been too much for a few of the children to 
overcome. Bear et al. (2000) found commonly known words for the picture cards, 
but this may not be true of all children. For example, a "white fence" is a common 
sight for a child born and raised in a middle class American family; however, it may 
be unfamiliar to non-English speaking families or families from low socioeconomic 
areas. These picture cards may not truly be common items to all children in the U.S. 
This would affect the results; participants may be trying to figure out what the picture 
cards are instead of learning the skills. 
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Using more than one pre and post measurement may also have been useful. A 
participant may have been having a bad day, or forgot his or her corrective lenses, 
making the pre or post test results invalid or questionable; that is, it would not closely 
represent the participant's true score (Fritz, MacKinnon, 2007). Collecting multiple 
pieces of data at regular intervals and using the average score may provide a more 
stable score for making comparisons. Another related issue may be the measure used 
for pre-posttests, the Individual Growth and Development Indicators (lGDIs). The 
IGDIs are reported to have satisfactory reliability (McConnell et aI., 2000) for 
identifying developmental phonological awareness in children. The literature 
suggests that explicit instruction of phonological awareness, such as alliteration and 
rhyming increase these skills (Byrne and Fielding-Bamsley, 1993). However, if 
repeated and well-controlled studies are not producing expected results, i.e., children 
are not showing gains in phonemic awareness; then, among other factors, the measure 
must be questioned as well. In fact, there is emerging literature suggesting that the 
IGDIs may not be sensitive to phonological awareness gains (Missall, Modglin, 
Beswick, Neamon, Berg, Berg, and Molnar, 2006). It would be helpful iffuture 
studies compare the efficacy ofthe Individual Growth and Development Indicators 
with other early literacy measures for assessing children's phonological awareness 
skills. Given the debate regarding interventions for teaching early literacy skills (e.g., 
Yeh, 2000 and Runge and Watkins, 2006), future research should also consider 
comparing rhyming and alliteration intervention to phoneme segmentation and 
blending intervention and a mix of both blending and segmenting and alliteration and 
rhyming tasks for teaching 4 and 5 year old children phonemic awareness. 
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In summary, an awareness of phonemes is necessary to grasp the alphabetic 
principle that underlies the system of written language. Specifically, developing 
readers must be sensitive to the internal structure of words in order to benefit from 
formal reading instruction (Adams, 1990). If children understand that words can be 
divided into individual phonemes and that phonemes can be blended into words, they 
are able to use letter-sound knowledge to read and build words. As a consequence of 
this relationship, phonemic awareness is a strong predictor of later reading success 
(Ehri and Wilce, 1980). Researchers have shown that this strong relationship between 
phonological awareness and reading success persists throughout school (Calfee, 
Lindamood, and Lindamood, 1973). 
Phonological awareness is a very important topic in the reading literature. 
Even though this study did not provide conclusive evidence for the utility of 
Alliteration Picture Sort and Rhyming Picture Sort interventions for teaching children 
enrolled in one Head Start Program phonological awareness skills, it still has made 
important and valuable contribution to the literature. Reading is a critical skill which 
all other learning are based on. Therefore, it is imperative to continue to investigate 
and identify the most effective method young children become successful readers; 
and this is precisely the implication of the current study. 
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Table 1 
Comparison of Mean Differences in Rhyming and Alliteration Groups 
Rhyming Group Control Group 
Mean Mean 
Pretest IGDI score 5.17 Pretest IGDI score 4.83 
Posttest IGDI score 7.17 Posttest IGDI score 4.67 
Mean Difference +2.00 Mean Difference -.16 
Alliteration Group Control Group 
Mean Mean 
Pretest IGDI score 1.33 Pretest IGDI score 2.17 
Posttest IGDI score 4.67 Posttest IGDI score 2.33 
Mean Difference +3.34 Mean Difference +.16 
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Appendix A - Parent Consent Form 
This document is to certify that I, , hereby give permission 
to have my child participate in short activities designed to teach my child beginning reading 
skills. They will include basic skills such as rhyming and identifying beginning sounds. The 
purpose is to assist low income children in acquiring essential early reading skills, along with 
data collection for a Specialist Degree thesis. 
I understand that Matthew Sidarous, a graduate student in School Psychology at Eastern Illinois 
University, is in charge of these easy-to-Iearn activities. He will be teaching my child emerging (early) 
reading skills that are helpful for becoming a successful reader. I also understand that: 
1. There are no risks involved. 
2. There are many benefits for my child: 
• Small group instruction to learn early reading skills, such as rhyming. 
• All instruction will be done at Head Start during regular scheduled time. 
• My child may be better prepared for Kindergarten learning experience. 
• There is no cost involved. 
3. Data will be collected during the first month of summer. 
4. All information will remain confidential and private with regard to my child's identity. 
Further, I understand the benefits and risks (no risk involved) of letting my child participate in this 
research. I understand that my child's participation in this project is voluntary and not a requirement. 
I understand that if I have any questions or concerns about anything, I may call or write: 
Institutional Review Board Telephone: (217) 581 - 8576 
Eastern Illinois University 
600 Lincoln Avenue 
Charleston, IL 61920 
Also, I understand if I have any questions regarding the specific activities, I may call or write: 
Matthew Sidarous (630) 220 - 4868 
855 W. Pine Ave. 
Roselle, IL 60172 
I also understand that it will not be necessary to reveal my name in order to obtain additional 
information about this project. 
I FURTHER UNDERSTAND THAT I AM FREE TO WITHDRA W MY CONSENT AND 
DISCONTINUE MY CHILD'S PARTICIPATION AT ANY TIME. 
I hereby consent to the participation of , (child's name) a 
minor in the investigation herein described. 
Date Signature of Minor Subject's Parent or Guardian 
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Appendix B - Parent Consent Form (Spanish) 
Consentimiento de padre/madre. 
Este documento es para certificar que Yo, ,aqui doy permiso para que mi hijo/hija 
participe in actividades cortas designadas a ensei\arle el comienzo basico de lectura. Estas actividades van 
a incluir conoicmientos basicos con ritmo y identificacion de los primeros sonidos. EI proposito es asistir a 
niiios de bajo nivel economico adquirir basicos conocimientos de lectura, junto con la busca de 
informacion necesaria para una Thesis. 
Yo comprendo que Matthew Sidarous, un estudiante graduado en Escuela de Sicologia en la Universidad de 
Eastern Illinois, esta a cargo de ensefiar estas faciles de aprender actividades. EI va e ensefiar a mi hijo/hija los 
primeros pasos de lectura que 10 van a ayudar a convertirse en una persona que lee muy bien. Tambien you 
comprendo que: 
I. No hay ningun riesgo. 
2. Hay muchos beneficios para mi hijo/hija: 
• Pequefios groupos de instrucion para aprender el comienzo de la tectura, como el ritmo. 
• Toda la instrucion sera hecha en Head Start durante el periodo regular. 
• Mi hijolhija va a estar mejor preparado para comenzar el Kindergarten. 
• No hay ningun costo. 
3. Informacion sera recogida durante el primer mes de verano. 
4. Toda la informatcion recogida acerca de su hijolhija sera guardada en privacidad. 
Ademas , yo comprendo los beneficios y riesgos (no hay ningun riesgo en este caso) de dejar a mi hijo/hija 
participar en esta prueba. Yo comprendo que la participacion de mi hijo/hija en este proyecto es voluntaria y no 
una obligacion. 
Yo comprendo que si tengo alguna pregunta 0 duda acerca de algo, yo puedo lIamar 0 escribir: 
Institutional Review Board Telephone: (217) 581- 8576 
Eastern Illinois University 
600 Lincoln Avenue 
Charleston, IL 61920 
Tambien, yo comprendo que si tengo mas preguntas acerca de las especificas actividades, yo puedo lIamar 0 
escribir: 
Matthew Sidarous (630) 220 - 4868 
855 W. Pine Ave. 
Roselle, IL 60172 
Yo tambien comprendo que no sera necesario revelar mi nombre para poder obtener informacion adicional acerca 
de este proyecto. 
ADEMAS YO COMPRENDO QUE TENGO LA LIBERTAD DE RETIRAR MI CONSENTIMIENTO Y 
RETIRAR A MI HIJOIHIJA DE SU PARTICIPACION EN CUALQUIER MOMENTO. 
Aqui yo doy consentimiento de participacion de , (nombre de nino) un menor en 1a 
investigacion describida. 
Fecho Firma del guardian 
